Abstract: The phylogeny of Cryptosporella is revised to include recently discovered species. Eight species new to science are described and two new combinations are proposed, raising the total number of species accepted in Cryptosporella to 19. The species delimitation and phylogeny for Cryptosporella are determined based on analyses of DNA sequences from three genes (btubulin, ITS and tef1-a), comparative morphology of sexual structures on their host substrate, and host associations. The inferred phylogeny suggests that Cryptosporella has speciated primarily on Betulaceae with 16 species occurring on hosts in that plant family. The host range of most species seems to be narrow with nine species reported from a single host species or subspecies and seven species occurring on plants within a single host genus. A key to species is provided. The known distribution of Cryptosporella is expanded to mountain cloud forests of the provinces of Chiriquí in Panama and Tucumán in Argentina.
INTRODUCTION
Fungi in the Gnomoniaceae are an important component of the endophytic mycobiota in temperate forests. Phylogenetic studies have shown that several of the dominant endophyte species belong in genera of the Gnomoniaceae, such as Apiognomonia Hö hn., Cryptosporella Sacc., Ditopella De Not., Gnomonia Ces. & De Not., Ophiognomonia (Sacc.) Sacc., and Plagiostoma Fuckel (synonym Cryptodiaporthe Petr.) (Castlebury et al. 2002 ). Species in the Diaporthales have been reported as frequently present or dominant endophytes in broadleaf trees, for example Aceraceae, Betulaceae, Fagaceae, Salicaceae and Tiliaceae in temperate forests (see Sieber 2007 , Stone et al. 2004 ). Sieber (2007) proposed that endophyte communities associated with angiosperms are dominated by species of Diaporthales and that this association might date to near the time of the origin of angiosperms. With regard to host associations, species of genera in Gnomoniaceae seem to have narrow host ranges, sometimes limited to a single host species (Barr 1978 , Monod 1983 .
Species of Cryptosporella have been reported as the dominant endophyte in branches and twigs of alders and birches (Betulaceae). For example Cryptosporella suffusa (Fr.) L.C. Mejía & Castlb. or its anamorph Disculina vulgaris (Fr.) Sutton have been reported as the most frequently isolated endophyte species in the bark of Alnus glutinosa in Europe and A. rubra in North America Petrini 1990, Sieber et al. 1991) . Similarly C. betulae (Tul. & C. Tul) L.C. Mejía & Castleb. is the most frequently isolated endophyte in branches of Betula pendula and B. pubescens in Europe (Barengo et al. 2000, Kowalski and Kehr 1992) .
Sixty species have been described as Cryptosporella. However most of these have been excluded from the genus, transferred principally to Wuestneia Auersw. ex Fuckel, now placed outside the Gnomoniaceae (Gryzenhout et al. 2008 ), but also to other genera, such as Botryosphaeria, Diaporthe, Kapooria, Keinstirschia, Kensinjia, Mebarria, and Wehmeyera (see Reid and Booth 1989) . Castlebury et al. (2002) determined that genus Cryptosporella belongs in the Gnomoniaceae (Diaporthales). This contrasted with classifications that placed Cryptosporella or its synonyms in Cryptosporellaceae (von Arx and Mü ller 1954) , Diaporthaceae (Hö hnel 1917) or Melanconidaceae (Barr 1978) . Mejía et al. (2008) recircumscribed Cryptosporella (synonym Ophiovalsa Petr., anamorph Disculina Hö hn.), accepting nine species in the genus. Although the type species, C. hypodermia, occurs on Ulmus spp., most species of Cryptosporella are associated with hosts in Betulaceae. Since then a number of new species have been encountered. In this paper Submitted 1 May 2010; accepted for publication 19 Aug 2010. eight new species of Cryptosporella are distinguished based on phylogenetic analyses of three loci and described based on morphological characters and host associations. A key to the 19 species accepted in Cryptosporella is presented.
MATERIALS AND METHODS
Collection of specimens, culture preparation and morphological observations.-Sampling for specimens of Cryptosporella was focused on plants in Betulaceae, Tiliaceae and Ulmaceae because previously reported hosts belong to these families. Additionally plant species in Aceraceae, Fagaceae, Hippocastanaceae and Salicaceae that co-occur with these hosts were investigated for the presence of Cryptosporella and other bark-inhabiting Gnomoniaceae. Specimens consisted of dead, often still attached twigs and branches with perithecia of Cryptosporella. They were collected in Argentina (Tucumán), France (Deux-Sèvres), Germany (Frankfurt), Panama (Chiriquí) and the United States (Maryland, New Hampshire, New York, Oregon, Washington) in 2007 and 2008. Specimens were placed in paper bags left open overnight at room temperature to reduce moisture. For long term storage paper bags containing specimens were placed in tightly sealed plastic bags and stored in the dark at 8-10 C, remaining viable for up to 6 mo. Methods for isolation of cultures, morphological observations and digital imaging are described in Mejía et al. (2008) . Specimens were deposited at the U.S. National Fungus Collections (BPI). Fungal cultures were deposited at the Centraalbureau voor Schimmelcultures (CBS, the Netherlands).
DNA extraction and sequencing.-DNA was extracted as specified in Mejía et al. (2008) . Three genes, b-tubulin, ITS and tef1-a, were sequenced. Conditions and primers used for amplification of the ITS and tef1-a genes were as described by Sogonov et al. (2008) . When necessary the tef1-a gene was amplified as two overlapping fragments with the primer combinations EF1-728F/EF1-1199R and EF1-983F/EF1-1567R and sequenced with the PCR primers (Carbone and Kohn 1999, Castlebury unpubl data for primer 1199R 59 GGG AAG TAC CMG TGA TCA TGT 39, Rehner 2001). The b-tubulin gene fragment was amplified with primers T1 and T22 as described by O'Donnell and Cigelnik (1997) with primers T1, T2, T12 and T22 for sequencing. DNA sequencing methods were as described by Mejía et al. (2008) .
Phylogenetic analyses.-Editing and alignment of sequences were described in Mejía et al. (2008) . Individual alignments of the genes were concatenated into a single alignment composed of ITS (560 bp), b-tubulin (1645 bp) and tef1-a (1169 bp) for 50 isolates (TABLE I) . The taxa included in this alignment represent 17 of the 19 species of Cryptosporella with Ditopella ditopa and Plagiostoma petiolophilum as outgroup taxa. Outgroup taxa were selected based on the close relationships of the genera Ditopella and Plagiostoma to Cryptosporella ). The concatenated alignment was partitioned by gene and conflict among genes was analyzed with a reciprocal bootstrap test (Reeb et al. 2004 ) as described in Sogonov et al. (2008) . Maximum parsimony (MP) analysis and MP bootstrap analysis were performed as described in Mejía et al. (2008) . Bayesian analysis was performed as specified in Sogonov et al. (2008) with MrModeltest 2 (Nylander 2004) to determine the best model for each gene region. A consensus phylogram was constructed from 7800 trees saved after the burn-in period of 50 000 generations with the resulting Bayesian posterior probabilities (PP) noted for individual nodes. A maximum likelihood (ML) analysis was performed as detailed in Sogonov et al. (2008) . The alignment was deposited in TreeBASE as10598.
In this work we used genealogical concordance phylogenetic species recognition (Taylor et al. 2000) and morphological characters for delimiting species boundaries. Additionally we used host identities and geographic distribution for characterizing the species.
RESULTS
Specimens of Cryptosporella were collected from previously reported hosts of Cryptosporella as well as from species of Betulaceae with no reported association with Cryptosporella. Examination of hosts other than Betulaceae, Tiliaceae and Ulmaceae did not yield any new specimens of Cryptosporella. Reciprocal bootstrap analyses indicated no conflict among the genes analyzed; no single gene resolved all the species as terminal monophyletic clades with bootstrap support . 70%. Although the ITS tree resolved most species of Cryptosporella, only four species were supported with bootstrap support . 70%. The btubulin and tef1-a trees resolved clades for most species analyzed with 12 species of Cryptosporella supported as monophyletic clades with bootstrap support . 70% in individual analyses (trees not presented). In general b-tubulin and tef1-a trees supported well resolved clades of closely related species, such as the subclade containing C. pacifica, C. suffusa and C. multicontinentalis and the subclade containing C. betulae, C. tomentella, C. corylina and C. hypodermia (FIG. 1) . The gene tree topologies were similar for b-tubulin and tef1-a; both differed slightly from the ITS tree. The topological differences observed were not supported by bootstrapping analysis.
These models were estimated and applied to the gene partitions in the Bayesian analyses: HKY + G for b-tubulin, GTR + I + G for ITS, GTR + G for tef1-a. The model TrN + G was estimated to be the best for the entire alignment and employed in the ML analysis. The likelihood parameters for this model were: Base 5 (0.2133 0.3105 0.2415) Nst 5 6 Rmat 5 (1.0000 2.5629 1.0000 1.0000 4.0229) Rates 5 gamma Shape 5 0.2924 Pinvar 5 0. Maximum parsimony analysis of the combined data resulted in 1212 most parsimonious trees (length 5 1117, CI 5 0.830, RI 5 0.902). The same topology resulted from Bayesian and ML analyses of the concatenated alignment. Maximum likelihood analysis of the concatenated alignment resulted in one tree 2lnL score of 9746.37704 that is presented here as the inferred phylogeny of Cryptosporella (FIG. 1) .
The inferred phylogeny of Cryptosporella (FIG. 1 ) based on three genes supports the recognition of eight new species of Cryptosporella, which are described in TAXONOMY. No specimens or cultures of C. rabenhorstii and C. tiliae were available for DNA extractions, although the type specimen of C. rabenhorstii was examined morphologically.
Three major clades supported by Bayesian analysis and MP bootstrapping can be observed in the phylogeny (FIG. 1 , marked with asterisks). One clade (100% MP, PP) contains seven species that occur exclusively on Alnus spp. with a subclade (100% MP, PP) of three species, C. pacifica, C. suffusa and C. multicontinentalis, characterized by having necks fused and forming a single ostiolar cavity at the center of the perithecial group. Each of the other four species of Cryptosporella included in this major clade is known to occur in one host species. These four species are split into two subclades. One (100% MP, PP) contains two species on hosts with distinct geographic distributions in North America: C. alnisinuatae on A. viridis subsp. sinuata in the Pacific Northwest (USA) and C. jaklitschii on A. serrulata in eastern North America. The other (100% MP, PP) includes two species whose hosts co-occur in the Pacific Northwest (USA): C. alni-rubrae on A. rubra and C. alni-tenuifolia on A. incana subsp. tenuifolia (TABLE II) .
A second major clade (77% MP, 56% PP) includes six species of which five (C. wehmeyeriana, C. alnicola, C. confusa, C. femoralis and C. marylandica) are found in eastern North America and one (C. amistadensis) in Central and South America. Except for C. wehmeyeriana on Tilia spp. all these species occur on hosts in Betulaceae (Alnus, Betula and Corylus). Cryptosporella amistadensis was found only on Alnus acuminata in the mountain cloud forests of Argentina and Panama. Cryptosporella wehmeyeriana, C. alnicola and C. confusa are characterized by long cylindrical ascospores while C. amistadensis, C. femoralis and C. marylandica have femuroid ascospores.
A third major clade (100% MP, PP) includes four species, C. betulae, C. tomentella, C. corylina and C. hypodermia. Cryptosporella betulae and C. tomentella were considered to be the same species because of their morphological similarities and occurrence on species of Betula (Reid and Booth 1987, Mejía et al. 2008 ). The multigene phylogeny separates these two species. Observation of the type specimens of these species indicates that they have morphological differences and should be regarded as distinct species. Additionally C. betulae is restricted to Europe and C. tomentella to North America. Another species included in this major clade is C. hypodermia, type species of genus Cryptosporella, that grows on Ulmus spp. in Europe and North America. Immature ascospores of C. betulae and C. tomentella resemble those of C. hypodermia; however, mature ascospores of C. betulae and C. tomentella are cylindrical with rounded ends while those of C. hypodermia are ellipsoid with acute ends. Cryptosporella corylina, the sister species of C. betulae and C. tomentella, has long cylindrical ascospores and is associated with the host genus Corylus.
The geographic distribution of Cryptosporella is here extended to Central and South America and regionally to more localities in North America and Europe. Although Cryptosporella has been reported from Japan, specimens were not available for inclusion in the multigene phylogeny. Sequences deposited in GenBank of the ITS rDNA region for isolates from a survey of endophytic fungi in China were compared with sequences from this research and confirmed to be Cryptosporella as a potential new species on Betula platyphila (tree not shown). Isolates or specimens of this species are not available.
DISCUSSION
In this study the species diversity of genus Cryptosporella is expanded from Mejía et al. (2008) , in which the nomenclature of the generic names Cryptosporella and Ophiovalsa was discussed and the type species, C. hypodermia and C. suffusa (as Ophiovalsa suffusa), were described and illustrated. At that time nine species were included in the key to species of Cryptosporella. Since then a number of additional species have been encountered. Nineteen species of Cryptosporella are now accepted in the genus, 16 of which occur on Betulaceae. Two previously described species, Cryptosporella rabenhorstii and C. tiliae 
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was examined and accepted as a species of Cryptosporella. It was determined that reports of C. tiliae from North America are actually C. wehmeyeriana (Reid and Booth 1987) . No specimens of C. tiliae were available for examination in spite of an attempt to collect C. tiliae in the type locality (Meudon, France).
Cryptosporella tiliae is accepted here on the basis of the morphology as described by the original authors (Tulasne and Tulasne 1863) . In this work the rationale for prospecting for new species of Cryptosporella was based on the apparent long evolutionary association between species of Cryptosporella and their hosts and the assumption that Cryptosporella has speciated primarily in Betula- FIG. 1 . ML phylogenetic analysis (ML score 5 2lnL 9746.38) of sequences for the ITS, b-tubulin and tef1-a multigene analysis of species of Cryptosporella with Ditopella ditopa and Plagiostoma petiolophilum as outgroup taxa. Bayesian posterior probabilities and maximum parsimony bootstrap support appear on the left and right side of a dash respectively and next to branches. Asterisks denote three major clades of Cryptosporella.
ceae. This approach proved valuable in discovering the eight species of Cryptosporella newly described in this work. Three were found on betulaceous hosts not previously reported to harbor Cryptosporella but congeneric with known hosts, C. amistadensis on Alnus acuminata, C. jaklitschii on A. serrulata, and C. marylandica on A. maritima. The five remaining species of Cryptosporella described in this study occur on hosts already known to harbor Cryptosporella; however the host range attributed to previously described species appears to be too broad. For example, in the past all collections of Cryptosporella with a fused perithecial neck forming a single ostiolar cavity were identified as C. suffusa, a species considered to colonize more than five species of Alnus (Mejía et al. 2008, Reid and Booth 1987) . Specimens previously referred to as C. suffusa are determined here to comprise three species, each with a characteristic host association and geographic distribution. These three species are C. pacifica restricted to A. viridis subsp. sinuata and A. incana subsp. tenuifolia in the Pacific Northwest of North America, C. multicontinentalis associated with three species of Alnus in Europe and North America, and C. suffusa on Alnus glutinosa and A. incana restricted to Europe. Another example is Cryptosporella femoralis, a species reported from Asia and North America with a host range on several species of Alnus. Three additional species, C. alni-rubrae, C. amistadensis and C. marylandica, are recognized that have ascospores with moderately to prominently swollen ends similar to those of C. femoralis and associated with Alnus. Nine species of Cryptosporella are known from only a single host species or subspecies and the remaining fungi are associated with a few congeneric hosts (TABLE II) with one exception, C. alnicola.
Species of Cryptosporella occur in America, Asia and Europe (Kobayashi et al. 1970 ). The predominance and broad geographic distribution of Cryptosporella on Betulaceae and their often exclusive occurrence on one host species support the existence of an evolutionary association between Cryptosporella and the Betulaceae. The finding of undescribed species of Cryptosporella on each of three species of Alnus that co-occur in the Pacific Northwest suggests that diverse hosts harbor different species of Cryptosporella. The same is also true for species of Cryptosporella on co-occuring host species in eastern The evolutionary timing of the association of Cryptosporella with the Betulaceae was not determined, but fossils of Gnomonia-like fungi co-occurring with betulaceous hosts date back to the early Miocene (Sherwood-Pike and Gray 1988). Betulaceae, a family of Laurasian origin, is well documented in the fossil record and appears to have originated during the Cretaceous and early Tertiary in China (Chen et al. 1999) . Betulaceous species might have migrated between Eurasia and North America across the Bering and North Atlantic land bridges and later to South America (Chen et al. 1999) . By the Oligocene 36.6-23.7 million years ago (mya) all extant genera of Betulaceae had differentiated (Chen et al. 2009 ). The only extant species of Betulaceae in South America is Alnus acuminata, which ranges from Mexico to Argentina. Based on fossil evidence Alnus acuminata appears to have moved north to south, passing through Panama arriving in Colombia 1 mya and later to its southernmost habitat in Argentina (Bush et al. 2007 , Graham 1999 . One species of Cryptosporella, C. amistadensis, was found associated with A. acuminata in Argentina and Panama. Populations of A. acuminata in Argentina and Panama are separated by extensive grasslands (Bush et al. 2007 ) and tropical rain forest. A connection between populations of A. acuminata from Panama and Argentina is unlikely; thus C. amistadensis might have been moved to southern South America with its host during the Pleistocene.
A few species of Cryptosporella have colonized hosts other than Betulaceae, that is C. hypodermia on Ulmus (Ulmaceae) and C. tiliae on Tilia (Tiliaceae). This is not surprising considering that species of Cryptosporella have stages in their lives where millions of ascospores and conidia are released. These spores have a high probability of landing on other hosts and occasionally infected those hosts, leading to potential host jumps or speciation. Nonetheless this would seem to be a rare occurrence because species of Cryptosporella seem more likely to infect closely related hosts based on results presented in this study. Further sampling for Cryptosporella on betulaceous hosts as well as other woody plant hosts will be necessary to further elucidate the evolutionary history of species of Cryptosporella and the role that host speciation or host jumps might have played.
TAXONOMY
Below are descriptions of eight new species as well as two new combinations and comments on two species in Cryptosporella followed by a key to the 19 accepted species. For descriptions of the type species, Cryptosporella hypodermia and C. suffusa, see Mejía et al. (2008) . Additional species are described in Reid and Booth (1987) Notes. Among species of Cryptosporella on Alnus, C. alni-rubrae is similar to C. femoralis in having femuroid ascospores with distinctly swollen ends. The ascospores of C. femoralis are septate while those of C. alni-rubrae lack a septum. 11.8-12.7(-15 
Notes.
A dark brown area visible on the host surface is gray stromatic tissue that develops atop the perithecia and surrounds the main perithecial neck cavity. This distinguishes C. alni-sinuatae from other species of Cryptosporella on Alnus in North America. Cryptosporella suffusa on Alnus in Europe also has that dark area on the host surface but the perithecial necks are fused to form a single ostiolar cavity. This is unlike C. alni-sinuatae in which the perithecial necks are erumpent closely appressed or as a single mass. Etymology. The name refers to Alnus incana subsp. tenuifolia, the only known host of this species. Host species and habitat. In the bark of still attached branches of Alnus incana subsp. tenuifolia (Nutt.) Breitung (Betulaceae). Notes. Cryptosporella alni-tenuifoliae differs from several species of Cryptosporella on Alnus by having cylindrical ascospores. Among those species on Alnus having cylindrical ascospores, C. alni-tenuifoliae has ascospores that are wider toward the middle. In addition this species has perithecial necks that are not fused to form a central cavity. 23.5-26.0(-28.5 ) mm (mean 5 93.6 3 25.5, SD 11.6, 2.0, n 5 9), cylindrical with rounded apex to slightly obovoid, apical ring not observed, eight ascospores per ascus arranged obliquely parallel or interwoven. Ascospores nonseptate, hyaline, guttulated, cylindrical, thick, slightly swollen at rounded ends, (33.5-) 40.5-49.0(-57.5) 3 (3.5-) 4.5-5.5(-6.5 ) mm (mean 5 45.3 3 4.9, SD 6.1, 0.7, n 5 45), l:w (7.2-) 8.6-10.3 (-11.5 ) (mean 5 9.4, SD 1.1, n 5 45).
Cryptosporella amistadensis
Host species and habitat. In the bark of dead branches of Alnus acuminata Kunth (Betulaceae).
Distribution. Notes. Cryptosporella amistadensis is similar to C. marylandica in having slightly femuroid, nonseptate ascospores. These two species can be distinguished only by their occurrence on different host species of Alnus and their geographic distribution. Based on the multigene phylogeny presented here, these two species are clearly distinct.
Cryptosporella betulae (Tul. & C. Tul.) L.C. Mejía & Castleb., Mycol. Res.112:32 (2008 Notes. Cryptosporella betulae is herein conceived more narrowly than by previous authors (Reid and Booth 1987 as Winterella betulae, Mejia et al. 2008) ; it is restricted to specimens without a basal tomentum occurring on Betula in Europe as in C. tomentella. Specimens on Betula in North America similar to C. betulae are now recognized as C. tomentella, a species previously considered a synonym of C. betulae. Both C. betulae and C. tomentella have ascospores that are slightly curved, fusoid, cylindrical or cylindrical fusoid with rounded ends, while the only other species on Betula, C. alnicola and C. confusa, have cylindrical, generally longer ascospores. Ascospores of C. betulae are (29-)33-38.5(-56) 3 5-6 mm (mean 5 38 3 5.7, SD 8.8, 0.6 , n 5 11), l:w (4.6-)5. 4-7.6(-11 ) (mean 5 6.8, SD 2.0, n 5 11). The range of C. betulae is extended to Russia.
Cryptosporella femoralis (Peck) L.C. Mejía & Castleb. Mycol. Res.112:33 (2008) .
; Valsa femoralis Peck, New York State Mus. Rep. 28:74, 1874 Rep. 28:74, (1879 . ; Cryptospora femoralis (Peck) Sacc., Syll. Fung. 2:362 (1883) . ; Winterella femoralis (Peck) Kuntze, Rev. Gen. Pl. 1:34 (1891). ; Ophiovalsa femoralis (Peck) Petr., Sydowia 19:273. 1965 (1966 . 5 Cryptospora humeralis Dearn. & House, Circ. New York State Mus. 24:41 (1940) .
Host species and habitat. In the bark of dead branches of Alnus incana subsp. rugosa, A. serrulata, and Alnus spp. (Betulaceae).
Distribution. North America. Also reported from Asia but this has not been confirmed (Kobayashi 1970 
Notes. This common North American species of
Cryptosporella is distinct in having femuroid ascospores that have one median septum unlike all other species of Cryptosporella that have nonseptate ascospores. Perithecia (540-)552-575(-629) mm high 3 (536-)556-583 (-614) mm diam (mean 5 570 3 571, SD 39.6, 32.6, n 5 4), necks (476-)486-507(-518) mm long (mean 5 497, SD 29.6, n 5 2), (166-)170-178(-182) mm diam at base (mean 5 174, SD 11.4 81.0-85.5(-92.0) 3 (13.0-)17.0-18.0(-21.5 ) mm (mean 5 83. 7 3 17.3, SD 4.7, 2.0, n 5 21) , with eight ascospores slightly twisted to interwoven. Ascospores cylindrical to sigmoid, nonseptate, hyaline, with multiple rounded guttules, (64.0-) 74.0-79.5 (-107.0) 3 (3.5-) 4.0-5.0(-5.5 ) mm (mean 5 78. 4 3 4.6, SD 8.6, 0.5, n 5 27), 14.9-18.2(-29.2 ) (mean 5 17.3, SD 3.4, n 5 27).
Host species and habitat. 76.0-82.5(-93.5) 3 (22.0-) 24.5-33.5(-39.5 ) mm. Ascosporae nonseptatae, ossiformes cum modice expansis extremitatibus, (39.0-) 46.0-51.0 (-58.5) 3 (3.5-)5.0-5.5(-7.0 On Alnus maritima scattered groups or rows of ostiolar openings exposed through slits in host periderm about 0.8 mm long, level with host surface. On Alnus serrulata forming circularly arranged swellings in host periderm around a central point about 1.5 13.8, n 5 11), (101-)116-136(-158 ) mm diam at apex (mean 5 126, SD 17.8, n 5 11). Asci obovoid with rounded apex and acute base or looking like a parallelogram when ascospores are fully develop and extend ascus wall, (68.5-) 76.0-82.5(-93.5) 3 (22.0-) 24.5-33.5(-39.5 ) mm (mean 5 80. 1 3 29.2, SD 6.7, 5.7, n 5 11) , without apical ring, with eight ascospores parallel or slightly interwoven. Ascospores nonseptate, hyaline, thick, short cylindrical, usually straight, with broadly rounded ends, slightly wider than center, (39.0-) 46.0-51.0(-58.5) 3 (3.5-)5.0-5.5(-7.0 ) mm (mean 5 48. 8 3 5.1, SD 4.4, 0.6 , n 5 69), l:w (6.4-) 8.7-10.8(-15.1 ) (mean 5 9.8, SD 1.7 , n 5 69).
Host species and habitat. In the bark of branches of Alnus maritima (Marshall) Muhl. ex Nutt. and A. serrulata (Betulaceae Notes. Cryptosporella marylandica is similar to C. amistadensis in having slightly femuroid, nonseptate ascospores. These species can be distinguished only by their occurrence on different host species of Alnus and their geographic distribution. Based on the multigene phylogeny presented here, these two species are clearly distinct. Within C. marylandica the arrangement of the perithecia varies with the host. In addition the ascospore length is sometimes greater on Alnus serrulata than on A. maritima. Despite these slight morphological differences, molecular data indicate that these specimens comprise a single species. Notes. Among the species of Cryptosporella having perithecial necks fused into a single cavity, C. multicontinentalis is similar to C. suffusa in having cylindrical ascospores that are less than 6 um wide. However, Cryptosporella multicontinentalis lacks a darkened area on the host surface and stromatic tissue as found in C. suffusa. Host species and habitat. Notes. This species had been considered a synonym of C. suffusa (Reid and Booth 1987) . A characteristic feature of C. suffusa is the fusion of perithecial necks to form a single ostiolar cavity. Examination of the holotype of Sphaeria rabenhorstii (K(M) 163853) showed that the perithecial necks are not fused and the asci and ascospores differed from those of C. suffusa. The asci of S. rabenhorstii are cylindrical to clavate (74-)78-82(-82.5) 3 (14-)15-16.5(-17) mm (mean 5 79.6 3 15.6, SD 4.6, 1.6, n 5 3), different than those of C. suffusa, which are ovate to obovoid. The ascospores of S. rabenhorstii are cylindrical slightly tapering toward rounded ends, (35-)44-55(-81) 3 (5-)5-(-6) mm (mean 5 51.5 3 5.3, SD 14.4, 0.34, n 5 13), l:w (6-) 8-11(-15 ) (mean 5 9.8, SD 2.8, n 5 13), and appear wider at the center than those of C. suffusa, which are cylindrical. Cryptosporella suffusa is a species associated with genus Alnus, while the holotype of S. rabenhorstii was collected on Betula. Therefore S. rabenhorstii is considered a species distinct from C. suffusa.
Cryptosporella suffusa (Fr.) L.C. Mejía & Castleb., Mycol. Res.112:31 (2008 Anamorph. Disculina vulgaris (Fr.) B. Sutton, Mycol. Pap. 141:75 (1977) .
; Cryptosporium vulgare Fr., Syst. Myc. 3: 482 (1832) .
Host species and habitat. On dead branches of Alnus glutinosa, A. incana and Alnus spp. (Betulaceae).
Distribution. Europe. Type specimens examined. SWEDEN. on Alnus, Fries (Scleromycetae Sueciae 229 BPI Sbarbaro collection, Notes. Cryptosporella suffusa is distinct in having perithecial necks that fuse into an ostiolar cavity and a brown to black spot on the host surface resulting from stromatic tissue beneath the epidermis. The asci are oval to obovoid (52-)73-85(-100) 3 (11.5-)20-25 (-31) mm (mean 5 78. 4 3 22.4, SD 10.6, 4.4 , n 5 51). Ascospores are cylindrical (34-)53.5-67(-88) 3 (3-)4-5(-6) mm (mean 5 62.6 3 4.7, SD 13, 0.61, n 5 97), l:w (8-) 11-15.5(-20 ) (mean 5 13.5, SD 2.9, n 5 97). Valsa commutata Fuckel, Fungi Rhen. 620 (1863) has been considered a synonym of Cryptosporella suffusa (Reid and Booth 1987) . Images of the exsiccati as the type specimen of V. commutata (Fungi Rhenani 620, Germany, on Betula) from the Swedish Museum of Natural History suggest that this specimen represents a species of Melanconis. The ascospores are unlike those of Cryptosporella. Therefore we do not consider Valsa commutata to be a synonym of C. suffusa. Notes. Cryptosporella tomentella had been considered a synonym of Cryptosporella betulae as Winterella betulae (Reid and Booth 1987) . Cryptosporella betulae is limited in distribution to Europe. Examination of the type specimen suggests that C. tomentella is the correct name for the North America species. Cryptosporella tomentella is distinguished by the tomentum surrounding the base of the perithecia, while C. betulae lacks this feature.
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